Antithrombotic actions and pharmacokinetics of heparin fractions and fragments.
During the last few years many reports on the antithrombotic actions of low molecular weight fractions (LMF) have become available and are being tested in the experimental and clinical settings. Although derived from commercial heparins, the mode of antithrombotic actions, pharmacokinetics and physiologic disposition of these agents is distinct from the parent materials. The antithrombotic potency of these fractions is generally assigned in terms of their ability to inhibit serine proteases such as factor Xa and thrombin in the presence of antithrombin III (AT III). However, these agents are also reported to exert their antithrombotic actions via non AT III mediated inhibition of serine proteases (XIIa, IXa), activation of fibrinolysis via the release of plasminogen activators and charge transition on vascular surfaces. In order to evaluate the relative pharmacologic actions of heparin and its derivatives, we utilized defined animal models to obtain data in terms of pharmacologic parameters. Significant differences between heparin and its derivatives were evident. Human studies on the pharmacokinetics and the endogenous actions of these agents confirmed our preclinical findings. These studies suggest that well-defined preclinical studies are an essential element in the development of newer antithrombotic agents.